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Abstract ofWO03036390 

A method of forming a fine resist pattern which 
includes the step of forming on a substrate a 
photosensitive layer from a photosensitive 
composition comprising at least a compound 
which generates an acid upon irradiation with 
light and a fluoropolymer, wherein the 
fluoropolymer is represented by the formula 1: - 
M1-M2-A1- 1 wherein structural unit M1 is a 
structural unit which is derived from a 
fluoromonomer and in which any of the carbon 
atoms constituting part of the polymer main chain 
has at least one fluorine atom bonded thereto 
structural unit M2 is a structural unit comprising 
an aliphatic ring structure incorporated in the 
polymer main chain structural unit A1 is a 
structural unit derived from a monomer 
copolymerizable with the structural units M1 and 
M2 and the fluoropolymer has an acid-reactive 
substituent Y. 
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(57) Abstract: A method of forming a fine resist pattern which 
includes the step of forming on a substrate a photosensitive 
layer from a photosensitive composition comprising at least a 
compound which generates an acid upon irradiation with light 
and a fluoropolymer, wherein the Iluoropolymer is represented 
by the formula (1): <M1HM2HA1)- (1) wherein structural unit 
Mlis a structural unit which is derived from a fluoromonomer 
and in which any of the carbon atoms constituting part of the 
polymer main chain has at least one fluorine atom bonded thereto; 
structural unit M2 is a structural unit comprising an aliphatic ring 
structure incorporated in the polymer main chain; structural unit 
Al is a structural unit derived from a monomer copolymerizable 
with the structural units Ml and M2; and the fluoropolymer has 
an acid-reactive substituent Y. 
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<>»i;fm fcFD*5/x?;W7£Ul/-K fcb*P*vX?MM 
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aretes*^?- v i/ > &*»an**»*tt (w 

CH 2 = CH-Rf 4 -Y , CH 2 =CHO-Rf 4 ~Y 
(R f 4 1 ~ 4 0 ©^7 v *7 )V* V >*, &*R 2-1000 

x-?;ns^rs#T S^7 y *7;v* ^ >*) 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 -Y , CH 2 = CHCF 2 CF 2 — Y, 
CH 2 ==CHCF 2 CF 2 CH 2 -Y , 
CH 2 = CHCF 2 CF 2 CF 2 CF 2 -Y, 
CH 2 = CHCF 2 CF 2 CF 2 CF 2 CH 2 -Y , 

CH 2 = CHO-CH 2 CF 2 CF 2 -Y, 
CH 2 = CHOCH 2 CF 2 CF 2 CH 2 -Y 

mm p wivf>««ws^ MW * ******* 
x^u>, 7otfix>, 7r>, m^t:-;k artistry 
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CH 2 =CHOR, CH 2 =CHOCOR (R : »** 1 ~ 2 0 CftflS 

CH 2 = CHCH 2 C1, CH 2 = CHCH 2 OH> 

CH 2 = CHCH 2 COOH, CH 2 =CHCH 2 B r/it* 

7 ij JVX— t^WM** : 

CH 2 =CHCH 2 OR (R : KBWfc 1 ~ 2 0 «>«ft**» , 

CH 2 =CHCH 2 OCH 2 CH 2 COOH , 
CH 2 = CHCH 2 OCH 2 CHCH 2 , CH 2 = CHCH 2 OCH 2 CHCH 2 

\/ OH OH 

* b < It Y 1 1 Y 2 - P £>M# * * "f * *> w ^ * 5 • 
iWCTM^^t^fStfJY'H Attttfctt* -OH 

* -COOH»*&«*n*. ttfe-OHltt, fc*T«tt*0*» 

-C-OH , -C-OH 

I I. 
Rf 2 R 

(R fi, Rf»ttHC**ftttWo« v»rnt>K**i~io©*7 
m )\,*)\>&*K.\mm. 1 ~ 1 o ©x-^ns***?-**? ? ^7 
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TY 1 , O^O-OHg, -COOH*fc*ftrT*. 
ft«£ ft t fc»R*tt©*tt* Y 2 - P O 5 "6 » t OK* fc * ^ "C 

-ohii:«5%^^y 2 -p (-3*0, -o-p) <ommt 

-OC (R 1 ),, -OCH 2 OR 2 , —OCOC (R 3 ) 3 , 

o 

-OCHOR 4 

I -o 

CH 3 * 

«+i R : > R 2 % R>*J;tfR«ttPIC**fc»4fta:0, ^mt>»* 

ft i ~ 5 ©7;i*;i*) TwsnaiStfff* i> < *wr&n*. 

-OC (CH,),, -OCH 2 OCH 3 , -OCH 2 OC 2 H 6 > 





-OCOC (CH,),. -OCHOC 2 H 6< -O 
O CH, 

-OC (CH,),> -OCOC (CH,),. -OCH 2 OCH 3 , 

O 

-OCH 2 OC 2 H s 
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jwmsk, z<o\zMmw&mfc?* -° c < CH a> 3> -och 2 

OCH 3 , -OCH 2 OC 2 H 5 «b^ 
Kt«raoT-COOHiC»^Y 2 -P OSD, "CO 

O-P) OWWItUTtt, 

R 5 R 11 
/ I 

-COOC-R 6 -COC-OR 12 
\ II I 

R 7 O R 13 



«i4 R 16 
-COC-0 -COCOC-R 17 
O Si- , O O R 

tt*. R 5 > R 6 ^ R<> R e . R 9 > R 10, Rl2 ^ R " R " R " 
R"ttWC**fcH*fcO, W«tt>***l~l 0©*ft**»: R 1 

*** ; R 1 6 W* ** 2 ~ 1 0 © 2 flS©i*«^«) & * 6 ft, 

-COOC(CH 3 ) 3 , 

CH 3 O 

-COCOC-CH3 -COCHOR" -COC 
II II \ 11 1 A 

OO CH 3 , O CH, ,0 
(R 12 «^ifcl~l OOTJWWft) 

YilT< ma©-oH», -cooh», «B»ttwfc-o-Pi. 
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a ttomtw- o - p s> *fc»- c oohs^ow -co 
o-p*fc*. -oH»t-coo-p»t**n*n»#*« 

lilOWi^^S^ ^UrtJWtCWbT 5-8 0^36, ff 
*b<tt2 0~7 0**X* J;0ff*b<tt3 0~6 0*;^T**. '> 

bTte, >J7V~VJ>& *)V*=L*J>VLs 3 

-F~*Aifi, CF 3 S0 3> p-CH 3 PhS0 3 > p-N0 2 PhS0 3 

*BMHW»8. 5 15, 6B1#, *BH*W*3, 5 3 
6, 4 8 9* *H»«F»3, 7 7 9. 7 7 BWitfB MVfMWHI 
&«IS2, 2 4 3, 6 2 HMFKlll«**lfct>0* , *^ 6n *« 
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tmm^^om^^ D»ft584-r*ft-&«tt, ®m 54-7 

4 7 2 8*, »BS5 5-24113*, #I»BB 5 5-7 7 7 4 2*, » 
1BW6 0 - 3 6 2 6*, #0BBB6O- 1 3 8 5 3 9*, WWB5 6-17 
3 4 5*fc£tf#PPS5 6- 3 6 2 0 9*fcHS$nW5. 

-Fx£AhU7;i/*D;**77Jl/**-b, '^/Obi'l'-K # 

h;i,x>x;w**-K 4- <i?-n-7pt:;P7$/) 

^fh77Mn*V-h- 4-p-hUJl'-^^7'b-2 I 5—7 
Xh^">-^>^>'77V > x7A^-t>-7;^07jN77x-h, x h57 
;W-D#I^--K J?7x^75>- 4-i 77Vx3 AWi-K 4 
-^5 i ;i/-6-b , J7aD^9 1 ;V-2-t!P>, 4- (3, 4, 5 - HJ 
^h^^-7s^U;W -6-bU7PP^^-2-lfP>> 4- (4- 
*h*5/-*3 t 'J;W -6- (3, 3, 3-hU7ao-7'P^-;W - 
2-tTP>> 2- h'J7PP^5 1 ;V-^>7W5^y-;k 2-hU7P 
^f;V-+yU>, 2, 4-i^3^-l-HJ7P ; E7-fc:fJU-^> 
if7, 4--77P ; E7-k5 1 ^-^mm 1, 4-E7-:77P ; E*5 1 ^ 
-^7if>, hU7-v ? 7P ; e^^-S-hU7v J >, 2- (6-*h 
^, > _-j- 7 ^;l / _2— r;i/) -4, 6-HX-hU7PP^^-S-h 
U7-77, 2- (^-7^-1-^^) -4, 6-tf7- h'J7PP^^ 
;V-S-h'J7-7>, 2- (±75 L ;P-2— f;W -4, 6-tfX-HJ 
^OD^^-S-h'J7-7X 2- (4-lb^>XfJP-t7f^- 
\-y{)V) -4, 6-t:7-hU7PP^5 : -;l'-S-h l J7v>, 2- ( 
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<>V¥?--3-'(M -4, 6-H7- hU^OO^f^-S- HJ 
7vX 2- (4-*b*3/-7>b?S/-l— OW -4, 6-tfX- 
MJ£DD;*3\H'-S-HJ7^>, 2- (7xt>?~ 9 -* f ;W -4 

t7W >77^F-4-7;i/*>&xxT;k ±7h*y>:77-7h* 

-S-^M5>tWf^ p- Wkx>7Jkfc>®-2, 6— 7XhP 
7>5>7$>Mfr&tt«* «rfcH3t*nttV^, o >^7^ Kx;k* 

>Kt7xy-;Wt'&*t©X^7 i ^5W*bV». O 7*77*7 

;^>mt7xy-;Wb^tox^x;HS, tSfctft^To-ty 
>-77v>K7Jkft>^7P5-f Kt7x7— JWbfMfefcSKffcs**^ 

t81Bo-*/>*77*7F*;k*7m?P^F£bTte, 
>>/7 1 ; > - 2 - ^77- 4 -XM>i7 a 7^f h\ l-t7h*y 
^_ 2 -i?7V- 5 -7M>^a^ 1 -i-7 h*J>-2 --7 

filB7xy-;Nb-&®tbTtt, fl*.tf7x7-;k ?W-;k 

W-Jk k77x/-M, t*77x/-^S, hFn^>>/7i 
/>, 3, 3, 3', 3' -7-hy^)V-l, 1 ' -7t!atM>^- 
5, 6, 7, 5' , 6' , 7' 7x;-JV7^HX 
p-tHa *-7^ 7*7 U d 7^*7^ p - 1 h'D^>y U 
f>7D>S^b , J)K 5/77 7x/-JK - bP7x7-JK xhP 
V7X/-JK kHa^>7th7x;x hUkHP+^ftAWI^^ 
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©ii^o-^^^T^^W^Toa (3) ~3 (7) 



« (3) : 




so 2 




a (5) 
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* (6) 
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fib, iME«a*+o 



O 




so 2 

* (7) : 
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uibo > 9 jt*j Fflsfrtfc©*"^^ i-t7^;>- 2-/7 

rimwaid, C. Gal, S. Eidelman, SPIE Vol 
1 2 6 2, Adv anc e s in Resist Technolo 
gy and Processing VII, p444 (1 9 90)7? 



WO 03/036390 



PCT/JP02/10243 



41 

LTtt, TIB©^ (8) , A O) > a (l 0) f»it-K ( 
A _D , (a- 2) asfctt (A- 3) 

* (8) : 

O R 32 

-« (A-l) R"-S-C-R 33 

O R 34 

±S-jR£ (A-l) R 31 «-ffiO^S> Sfc«ADy>Hf, 

nfc-*©*«***u r 32 . R 33 ££tfR 34 tt, ^naic, 
%> i nfc— *3ST • 

a (9) : 

O H 

HK(A-2) R4i-|-C-R«-R 43 

O H 

±fa _^^ (a- 2) &s r^j^r 48 ^ i-wniit-i® 

55(10) : 
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O R 53 O 

hw<a-3) R 5, "|-fr RW 

O R 54 O 
I 

R 55 

jjBHBS (A- 3) +, R 61 * R S2 **tfR 66 ^ WfftHaic 
ttB -«tt (A-l) ©fc**fc* R 31 > R32 ' R 33 ^* 34 ^ 

•cWAsnsHBowwsowwtbTH, 7U;k 7^>;k 7>h 
?*/u;k 7-feh^-7^;k 7>xu;k 7Xwx;k ^>777^;k 
u;k ^>7**i*~?xjk ^>7**-tf-7UJk ^>s?;k 

H 7l zl/^ #;Vx;k 7xXJk 7^;k *s>1SM WMfr* 
**-;k is9nzr*>i?3L-M 3/>rv7T-)V* 9 s9 

*-t-;k <>*D*>^;k $/^p7atf;k v7p7p^-;k er^k 

~>;k x^;k 7;i/:*kx;k 7^7 u;k ??-)V, <s7?m 
x->;k M->;k tFD^'^fM -f>*=/k -fVW. <v7 

*h*«>^>-7;k *b*->7x-;k *^Jk *?jws>s>Jk ^-7^ 
;k ^^k^k /~;k ^^v^k a-^jk * 
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7-Db'=:;K 7*Dbr;k e^-M tfu*;k ^/u-M */u;k 
*u**, f-w*u;k fb^'/'JJK f77«J*, ^77r~;k ? 

7>xvMk /^'^K *?HJ/k *5/U;W»##tf& 

IMEHRS (A-D ©ft^«OH#Wtl/Ttt, 7i^V^W 

;V*x;P7-teb=.HJJk 7xx;V*JW*~;i'7*b-HJ;k b;kx> 
;Ul,*x;V7-tebxbU;k ^>^>7i-W^>« -ho7x^ 
*;|,*=JW7* ^HJiK 7DD7x X )Wl>*-)l>7± b X b U 

* d a 7i-;^;^7t b - b u ;k * b *->7 x~;u;uk*x;i> 
;v*x;w7-feh-hu;w ;WI^*;WI'p-hk;px**>\ 7x 

-;|,>UHfc=;W7-fe b 7 x / X 7 i^W^^a K*= b U M 
7 xXjl/yUI/frxjl^D K*>«fc«fctf *©**rM;£** 7ot^^ 
;u-2- (7xx;k*;k*x;M?-;W ^>-fe*x t^^m^vtjw* 
>, 1-/^-2- ( (7i=jwjv*=^) ^>-^>> hj 

ifWMz&^X, m%-W& (A-l) Cft^tifeot, R 32 , R 3 
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MSHK* (A-l) ©fcfMrctt. R 31 tR 32 , R 33 £fc«R 34 i: 

*av»fc*&UT, fcsv^R 32 , r 33 * R^mmz^xm^m 

;V-2. 6, 7-hU^7tf^P C2, 2, 2] -***>-2, 2, 
« (11) : 

CH 3 
CH 3 

IHBHRS (A- 2) <ZHb£W^ tfft®***^ 2<b©***~ 
*Wb^*T?*«. EKDflS** (A- 2) KR 41 £J:tfR 43 tbT#A 
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*6««nfc^< th lfli:J;DlllSTOT%J:V>. 
flW&ft^ft (A- 2) 0JWMtel/T«, If* 

Wfaft^* (A-2) fc*5V>Tt>, R 41 tR 43 t^ EV>fc»£LT 

tib©^ (12) t*tsi«^M yft&mtfi&fi 6 . 

S (12) : 

CH 2 -S0 2 -CH 2 -S0 2 v CH 2 -S0 2 -CHj-CO v 



*»wk:*vst, HrEitett (a-2) », 7*#U*r»tt, £<fctf§i 

R5S43»tbT«fflSn*«IIBfl5'&«il (A- 3) tt, ttJfcOlfc**^ 
©*;W5=;W|jWe^Lfc*«fls^»T**. d©M«) (A- 3) ICR 

jEbfc-fb'&'ft (a-d \zmx^n^-m<D^mmthTm^bfcmtm 



PCT/JP02/10243 

WO 03/036390 

46 



X»Tb£». R S4 tbT», Z)V74-)\>&, 

fflBttfrtt (A— 3) OJMMIfcbTft, HJX (7x^M-JV 

HJ* (x^i***^) **>^ (7xx;i* 
x-^tjW^- * * x 7 xx^Ji/fcx^-x^i/XJi/frx^- * 

x MJ7. (2, 4--ba7xx;W7JU*x>l') **>^ ^ (7x - 
^;W*=JM - (4-xbD7xx;vx*x>V) tfx < 71 

x;i*;i<*x;W - (3-xhn7xxji*;i/*x;w ( 

7x^7M"W - (2--hD7x^;V») t* 

***x**=yW - (4-xhP7xx;v7;v*~;v) t*7 

(pWWUWfrX'l') - (4-^DD7x-JW;^W -**x M 

1, 1, (7x^M^W x*>*##tf&n*. 

.k»Ufc*3fcflA* (A-D > (A- 2) *fctt (A- 3) fcfco 
Ttt, R 31 > ^fc«R 41 *^R 43 ^>^< tfel& **** 

J:««)W«»B*n««r, V-77 h©F^ 

-swfifc** (A-i) > (a- 2) *fctt (a- 3) ^n-?n 
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««4»©E'&»e» »* b < i o o tttdt b 

0. 0 5~3 0««»» *Dff*b<ttO. l~l'0H»T?ft5. 

»*b<ttO. 0 5-1 02M, «fc0»*b<ttO. 5~5ms«* 
3. *nJ:D^«t^»^tt3te^S***584*b**Jli:^T?*1", E» 
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4»|CfeOS*»!i , Ct)«fflT?*« (Proceedings of SHE. Vol. 920, 
pp.42(1988), m Vol.920, pp.60(1988). Chemistry and Material 
s, Vol. 12, No. 11, pp. 3516(2000), Journal of Photopolymer Sci 
ence and Technology, Vol.8, No. 4, pp. 623(1995)) . 
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te glutarate dimer) •fc.Ef) i R&'^< ■» 

$nx*5D '(Proceedings of SPIE, Vol.4690, pp. 477(2002), lourn 
al of Photopolymer Science and Technology, Vol. 14, No. 4, p 
p. 669 (2001)) > tn6©*»»Jt» , b*»WK«ffl^**' 
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( i 

F 2 l—if-ftfc 2©x*;MF-»©J»»fcJ: 0«ft»4-r*ft^* « 
MMItbtft, Sift, !!5l/fc«3lfcttiai«*©»«a:UTfflV>6 

-].^©-fcPv;^*»«IE;W»x^;u, IWWU, lW-rv73;k 

^□eW^^'JP-^^^^X-f-^T-kx-h (PGMEA) ^© 

if6n*^iiti6fciRS*n* , b©T?tt^. 
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(p gme A)#ff*i^. e:tna«3Wtiftri*+ fcrnrnta^fc****** 

5 urn, «kDff*b<ttO. 1-0. 3itm©»*CWlrr*. 
1 2SJgdcT*. 

3 ^ lA -, v^^^^X, GaAs, AlGaAs^OI I I- 
Ell (b) CSt^l- l/i?^MB12fcmS©/^->* 
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not*, -mzx*)V$-U » -r&b^ x 

isu »x*;i/*-*?»u e/^DhD>m »BE*«ffo#tt«, 

«V>T, 7 0~16 0t:, $?*b<tt9 0-1 0#~1 0^ 

fc, VVTs hm<D&Kffl& 1 4 Kit® 1 6 ZMfft-ZT**, Z<D£Z, Wb 

«T?a«waa*ff a:5 1» bv 7 * hit 1 2 o*8»»7;w u *** 

f ±fB#vMbv* h©*££H«fci<^Sflre/'<*->£J&* 
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K r F V-lf-^tfc^PW/^-^^KfflW 

*fc, **»attUKH*«B r ewe r Selene e*«©DUV 
-30, DUV-32, DUV-42, DUV- 4 4CifttMjtK 

T om^©i=&xy^>^bTsm^svitt»emo0ra©m«ffl/^- 
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3 0 0mLOt-^U- -^fcK^D [2. 2. 1] ^b-2-X 

> (2-;jl/»» 10. 8g, HCFC-141bO140ml, 

( 4 _ t e r t-^;W">^d^*^W 
(TCP) 0. 5g*Atl, WT^*/**'-**"^^* 6 

> (TFE) 3 6. Og&ffcii** 4 0XJICT1 2«HB, »t5bTR« 

kg f /cm 2 G) 87MPaG (8. 9kgf/cm 2 G)£ 

-?{6Tbfc. 

iDi TFE/2-; 50/50 o*m^#r*o fc. 

GPC^iaO|¥Wi»l 2 0 0 0T$oL 
MM 2 (fb77Knif^i-COOC (CH 3 ) 

3 0 0mLOt-h^-^. TBSO-COOC (CH.) 




rCOOC(CH 3 ) 3 
F 

©15. 9g, HCFC-141bO140ml, t*X (4-ter t- 
-J*M,0U"&*sM + (TCP) 1. 0g* 

p^^y^x/^^y-jWftTfJfrJflb^fe*!^***^^^ 
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HJfcbfc. OV>T?A*;i/7 , ck0rh77;l/^DX^^> (TFE) 3 0. 0 

*fcy-^BE»»6«0 1 . OOMPaGdO. 2kgf/cm 2 G) 
^6,0. 94MPaG(9. 6kgf/cm 2 G) STi&Tbfc. 

y T-^Scm b fcots, o ffl b * * y ~;i^mt 

#8. 5g^#fe. 

- 1 9 F "NMR^«± 0< TFE/- 

cooc (ch 3 ) .a***?**;******^* 5 0 / 5 0 * 

;V%O^S^#Tfeofc 0 tilt. GPC»«f»C±D*W»«tt4 8 0 

30 0mLO^b^-^2-;^M>10. 8g, tert 
_^ ;v ,_ a7 ;^p7^'JV-h8. 0g,HCFC-141b©14 
0ml, ^7 (4-ter t -?*)\,U9W\* 9 s)V) rt-**^*- 

PX^l/> (TFE) 36. 0g*tt&*« 40GKT12PMS<^b 

10. 2kgf/cm 2 G) ^e-0. 89MPaG(9. lkgf/cm 
2 G) *T?«Tbfc. 

#15. 0 g 
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< k0> TFE/2-7 t e r t -7^V~ a 7)V*U7>7 U 

l,_b#4 3/3 3/2 4*;i'*<^S£#^fcofc. GPC^lCit) 
W^#^fitel 4 0 0 Ot^ofc. 

2 _ y; ^;^>10. 8g, tert-^-a7^B7fUf 
-h5. 5g, ftfflVifctt^»^*«3tP9»fcbTR«*ffftofc. R 
j^OJlfffc^fc^-^ffttR** 1 ® 1 - OOMPaGClO. 2kgf/ 
cm'G) fr&0. 9 3MPaG (9. 5kgf/cm 2 G) £7r{£Tb 

12. 1 g 

^,TFE/2-;^>/tert-7fJV-«7MD7^J 

i/-h^3 2/5 7/i nyi*©****-****- GPCdDrfciO 

»W^3P*tt9 9 0 Ot^ofc. 

2-;**WO10. 8g, tert-7^-«7WD7^J 
1/- 9 . 5 g MVifcfiWtt^JWI 3 fcPWCUCK**fi&ofc. 
E^OSSff^fc^-^ttR**® 1 - 06MPaG(10. 8kgf 
/cm 2 G) *60. 8 8MPaG (9. 0kgf/cm 2 G) *TttT 
Lfc. *s«ty^-**iflbfco*' <rjWI3 4:PM»fc#'J^-**» 

: H -NMR*<k^ 18 F-NMR^^ 
iO, TFE/2-;MM>/tert- 7^ - a 7 o 7 * U 
U-h#3 l/3 0/3 9tJV%O^M^ ; ' GPC»«ffc*0 
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IfMltl 5 0 0 O^ofe. 

2-yfl*;i*>10. 8g> tert-W-^MD7^JW 
-MO. 1 g*fflV>&GJW4£rt«3 fcWaKl/TEJSSff&ofc. R 
«©«t*^-^ff»»ttl©l- 0 6 MP a G (10. 8 kg f/. 

cm 2 G)^e>0. 90MPaG(9. 2kgf/cm 2 G) StrttTU 
ft. ^jjMHStPWfc*'^-***^ 

#S£#2 0. 2g4#fc. 

E10*»MW)Wtt(t 'H-NMRM^'F-NMR^* 

AO,- TFE/2-;;VW>/t e r t -W-a7WP7ir'J 

V- Y » 2 8 / 2 8 / 4 4 * JVX 0»*#«t> ft. G P CSMfrfc J: 0 

ftsp^^Sttl 5 0 0 OTftofc. 

2-/;^;^>10. 8g, tert-W- a 7KD7^JV 

eoafftftc^ffttK*"® 1 - 06MPaG (1G ' 8kgf/ 

cffl a G )^0, 81MPaG(8. 3kgf/cm'G) *7fftTb 
ft. *R«*y^-**WbfcC!)-6, MM3fcB«fc*U^-«WU 
2 4. 2 g *#ft. 

TFE/2-;^»>/te r t -7?)V- a 7)\>*U7* U 
3/2 2/6 5**X0#**#«ofc- GPCWfcAD 
RW^Sttl 7 0 0 OTrfe-pfc. 
MM 8 ( ; jmw* > ^ f b 9 7 □ X* V > t t e r t - 
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2-;)V#)V%>l 0. 8g, ter t-^-o7MD7^J 
-hCOl 6. 9g*JBV>fc^ttM«3£W*HcbTK**fTfc'3fc. 
JE^OJtfft*^-^*^*^ 0 - 9 6MPaG (9. 8kgf/ 
crn 2 G) 1fiZQ. 74MPaG (7. 5kgf/cm 2 G) £T{£Tb 
ft. #R«*yT-«ttBbfcO , 6, ^3tH»t#U7-&|i«U 
#S£#3 1. 0 g£#fco 

- 0«S^#Oia^Jt«> 1 H- NMR££tf 1 9 F - NM R#tfr©8* 
TF E/2 - t e r t a 7Mo7f U 

l/19/7 0t;VXO**^»ofc. .GPCMfcit) 
Jfcspi^^*tt2 3 0 0 OT^ofc. 

MM 9 (v?D^>x>£xb5:7JW*ax3 i b>£©#S£#©M) 

lOOmLCDt-b^"^^^ 3 - 4g ' HCFC_1 

4ibt40ml, b?X 

b (TCP) 0. 3g*A*U H7<7^X/^^/- 

h57 Maif^ (TFE) 10. Ogfttta*. 4 0WC18W 

MPaG (8. Okg f/cm 2 G) *6 0. 7 5MPaG (7. 7kg 
f/cm 2 G) £T{£Tbfc. 

1 . 5 g 

tO*«*#©tt*Jfctt» iH-NMR&£tf 19 F-NMRMr©*§£ 
GPC#*rfc«kD»¥*^*»5 7 0 0T«. 
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MM 10 (2, 3^tHD77>trb77WDX^l/>i©ftl^ 

©0. 78MPaG (8. 0 k g f /cm 2 G) ■ *6 0 . 75MPaG ( 
7. 7kgf/cm 2 G) *TJttTbfc. *K**^-«HHl'fc«> 1 ^ 

*D» TFE/2, 33>tPP79>#«5 0/5 0^XO*«*«* 

■afc. GPC5HJrfc*0*W#«»l 7 0 0 OTrfcofc. 

ftjftM 1 1 (2-^a^-l-tert -7**7 W- b tr 

1 0 0 mL ©*- h * V-^fcTB«© 2 - a^>x>- 1 - t e 
r t -^;VT"fer-b : 




CHXOOC (CH 3 ) 3 



4. 6 g, HCFC-141bO40ml, (4-ter t-~J7)V 
Mu^fM /v-*****-**-!* (TCP) °- 5 e* An ' 

fco ^iW^0fh77MDXfV> (TFE) 10. Ogfttt 
4 0t:K:T18l»Mfit5^TK***fc. E«OJWfi*fcy- 
yffittS*W©0. 9 8MPaG(lO. 0 k g f /cm 2 G) #6 0. 
96MPaG (9. 8kgf/cm 2 G) *T?fiTtfc. 
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1 . o g 

> ^ > _ !_ t e r t-7?)V7tr-W5 0/5 O*;W%0#S£# 
Tfcofco GPC«^0t¥Wilil 8 0 O^ofc, 
£$0U 2 (2, 3-^tHD77>tfb77;VtDIfl^>tt e r 

5 0 0mL©t-h^l'-^2,3-^kHn77>7. 0 g> t e 
r t-W)V-a7)V*n7#V\'-y>S. 8 g, HCFC-225£2 
40ml, tfX (4-tert -»'>^DA^i/jW 

(TCP) 0. 8g£AtU FMT'f^/^^/-^^ 

tDIfl/> (TFE) 40. 0g4ttM, 4 0tl:X18iFljSi5 

vTRfoztt. Rmmntmz^-^&\tmm<Do. ssmpeg 

(9. 0 kg f /cm 2 G) fr£0. 86MPaG(8. 8kgf/cm 
2 G) tttTlfc, 

11. 2 g 

Z.<Dmi$ft<D&f&M^ ^H-NMR*3J:t>* 19 F-NMR7>^©^ 
TFE/2,3-^k^D75>/t e r t -7>;P- a 
7 ^!j v—h^2 3/3 3/4 4^%©*S^#T^ofc. GPC^ 
KckOiC^TH^fitel 8 0 0 0~eSt?fc. 

•gr$0ijl 3 (^^D^>x>trh7.7;^nx5 1 V><i: t e r t -7? 
)V- a y)V^u7^ U h £ ©#S-p 

lOOraL0t-h^l/-^^ cl ^>^ >3 ' 4 §> tert-7* 
3MP-a7;M-D7£Ul/-M. 5g, HCFC-2 2 5040ml, 
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£ 7 (4 - t e r t -^JV^Zu^-sM /t-tf+S'S?*-**- b 

(tcp) o. 3g*xn, f^t^*/**;-^^*^* 1 * 

> (TFE) 10. OgStKi^ 4 0lCfcTl 8WWS£3l/t-R*S 
»SO»fft*K:y-S?ff»4R«W«>0. 7 8MPaG(8. Ok 
g f /cm 2 G) ^5 0. 7 7 MP a G (7. 9kgf/cm 2 G) it 

2 . 2 g 

iO*»-&#©a*H;tt, l H-NMR*J:tf l, F-NMR»»* 
«fcD, TFE/^D^>T>/te r t-^JV-o7Ma7i"Jl/ 
-h*U5. 1/3 9. 3/4 5. 6 : E)V%<D#n£ftX*&'o1t. GPC 
»«ffcJ;D»TO»«»l 2 0 o o-e&ofco 

->^W>1. 7g, tert-^V-a7MP7i"JV-h 
1 . 5 g Zm^tcVMM$&l&W 1 3 fc W«fcJE«*ff ttofc. RJSOJtfr 
t*\Z>f-i?m*mm<DQ- 78MPaG(8. 0kgf/cm 2 G) 
^e»0. 7 4MPaG (7. 6kgf/cm 2 G) STteTbfc. 

#S-&# 1 • 7 g 

i H -NMR£i:lP 9 F-NMR^©i&§^ 
£0, TFE/^D^>f>/t e r t-7"fJHa7MP7^'Jl^ 
-b#2 6. 7/3 4. 1/3 9. 2^^%©*!^^^^. GPC 
»«ffc«J:D»¥^^S«l 4 0 0 OTi&ofc. 



WO 03/036390 



PCT/JP02/10243 



63 

5 ( ; yS7W<>T>tTb77)\<3-UX?]/>t t e r t -ff- 

i/^P^>x>3. 4g, t ex t-^^-)V-ay)^U7^7^V-Y 
4. 5 g SflUfcfiMiMfl 1 3 iW*fcR«ftff&ofc. EfcOStff 
£#fcy-S>fiE»KJfcffi©0.. 78MPaG(8. Okgf/cm 2 G) 
#6 0. 7 5MPaG(7. 7kgf/cm 2 G) £-Ci£Tbfc, 

# 3 . 5 g 

&©*«*»©lftdUttt, l H-NMR**tf l, F-NMR*Mff®*S* 
TFE/>'i'n^>f>/t e r t -7?-)V- a7)V*u72 U V 
-b#6. 6/5 1. 9/4 1. 5^%©&S£ttT-£-3/c:. GPC# 
«ffc«kOScW^fttt2 1 0 0 OTSofc. 
&|fcffl 1 (15 7 nnn?©S9itt©fffiS) 

MM 1~1 5tHfct7ifllll6#©^«^^f hJkftW 
Ufc. ^Ht#6tlfct7y^#01 5 7 nmtiW 1 MmS 

D ©(Sfc^S:^ 1 KtST. 
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i • V 



& 1 













1. 3 






3. 2 




-&J&093 


2. 3 




£j&#J4 


3. 7 






3. 0 






3. 1 






3. 6 




£fi)c0]8 


4. 1 






0. 8 




1 o 


1. 1 




1 1 


3. 0 




-Sf&f!) 1 2 


3. 3 




1 3 


3. 7 




£j&#J 1 4 


3. 5 




£/&0J 1 5 


3. 9 



^E0H i ~ 1 5 T*fc* 7 * i o ss % 7 a fcf V > if U 3 

-;^/^^;vx-r;u7-tx-b (pgmea) ^iSt« t©» 

EE^J : 3 05 U h-^ 

S|:Ar (4 0 0 s ccm) /C 4 F 8 ( 1 1 s c c m) /0 2 ( 8 s c 
c m) 
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^7XT*ft: 2 0 0 0W, 2 7MHz (±ffitt) / 1 2 0 0 W, 8 0 
0 kHz (TOTS) 
Gap: 20 mm 

Wl& : l$i$3 Or, Wal liSg4 0t;, W&M&-2 0X: 
Back Pressure : 10 I — JV (center) /3 5 h— )V 
(edge) 

x v ?-y>r&<D%7 v m^m^momm^yt^mmwr (* s * 

iJ->WJ (*) S©.7A^x-*) Trz!5tU Xy^>^W©!U¥fre> 
Jt«£LT, ArFl/^h (QlzHt^XM «*) MCDAX-43 1) 

>^L/-h(RIE rate) fcgtiJLfc. fS*S3S2fc^f*Tw-r. 



* 2 







(nm/m i n) 


R I E rate 






7 6.1 


0. 8 




7 5.9 


0. 8 


GUM 3 


8 5.4 


0. 9 




8 5.7 


0. 9 




9 4.9 


1. 0 




9 5.2 


1. 0 




113.7 


1. 2 




12 4 


1. 3 


£j&0J9 


7 6. 1 


0. 8 


£&08 1 o 


8 5,3 


0. 9 


1 1 


8 8.4 


0.9 3 


£/&0lJ 1 2 


9 5.1 


1. 0 


1 3 


10 6.4 


1.12 


1 4 


114.2 


1. 2 


1 5 


15 2 


1. 6 


ArF^Xh' 


9 5.0 


1 
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(1) N T , N c , N 0 , N F ©^iit 

i~i5 ois7 vmn&ft<o&mf$.w& o » 

fcWT, N T , N c , N 0 , N K &KT©SfcT»iibfc. 

N T = (fcjft^Ml *©£**©«*) X (MIOttW*) + < 

N c = (iPttMl^MIf©I» X (Ml^fWf) + 
2 +©«»**©«*) x (M2®^f W$) + 

i ^(omw^tomm x (aioww« * 
n 0 = m&&&Mi$<DMm^<Dmm x (mi©^;^) + 

(*5t#(fcM 2 *©«*©¥©«») X (M2©tf^W) + <«JS 

IftAitoW^oflW x (AiomMf) 

N F = O&if #&M 1 *©±!B7 y*B J F©fl«0 X (M 1 

+ OHtjfi¥ifcM 2 *©±IB7 ****©«» x (M 2 ©^^l/fl*) + ( 

m»&A 1 *©±fB7 y *JffF©«W X (A 1 ©M^WH*) 

(2) /t?*-*- (X- 1) ©gffi 
±|B, ^U?-I^WCN T , N c , N 0 , N F *»^:. 

N T / (N C -N 0 +4N F 2 ) 
©Hfli^fcftXb^U^-O^^^-^-HltJWibfc. 

( 1 ) , ( 2 ) TfHW L1tm& &Xfn»W 2 RIE rate$ 

^3 C*t©fc. 
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* 3 





N T 


N c 


N 0 


N F 


In t 


Kit!/ 


N c lN 0 T4iN F 


I a UC 


cfr Vfcll 1 


11. 0 


A c; 
4. 0 


U 


o 
Z 


U. DO 


U. £5 


'□ScWl 2 


iy 


( 


1 


9 R 


U. Dl 


U. O 




lo. <SO 


A 


U. 4o 


i. yo 


U. Of 


n q 
u. y 




1 Q Q9 

id. 


D. 0 






1 07 

A. VJ/ 




a Wiry 0 


lO. ID 


R 4R 


V* 1 o 


J. . uo 




1 0 


-£-fi£<£il 6 

1— 1 HA* V J w 


15. 18 


5. 6 


0. 88 


1. 56 


1.08 


1. 0 


£/&0iJ7 


18. 17 


6. 35 


1. 3 


1. 17 


1. 73 


1. 2 




18. 59 


6. 45 


1.4 


1. 14 


1. 81 


1. 3 




9. 5 


4. 85 


0. 84 


2 


0.47 


0.8 


•&$0iJio 


8.5 


3 


0. 5 


2 


0.46 


0. 9 


£J&0!|11 


18 


6. 5 


1 


2 


0. 83 


0. 93 


£/&0!il2 


14. 25 


4. 86 


1. 21 


1. 36 


1. 29 


1.0 


-&/&0U3 


15. 59 


5. 46 


0. 91 


1. 06 


1. 72 


1. 12 


£$0!ll4 


14. 27 


4. 98 


0. 78 


1. 46 


1. 12 


1. 2 


-&J*f!ll5 


15. 86 


5. 63 


0. 83 


0. 68 


2. 11 


1. 6 



(3) »h*^-fXy5P>^ft£<DP^©lltB 

&#UT-K:OV>T, (2) T?gffib£N T / (N C -N 0 + 4N P 2 ) <D 

«**W (xtti) ic, ^-wnfcoViTCiiitH^-rx^g 1 ^^ (rie 
rate) gjffltt (yfft) H^DyMfc. te*&B2fc^T. 

N T 



[RIE rate] =0. 358 



N C -N 0 +4N F 2 



+ 0. 6 2 9 



: 5/ U 3 x /\— ±fc* tf > □ - 
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£©W?;*H(tfc**bF a V'-- If— 3t <**1 5 7 nm) *J8V>, lc 
mXlcm^ (lcm 2 ) ©*#y MC7l/-A»fe*fT£ofc. 
IMR±T1 1 0TCT?9 0tJ>raoJ)Pj»S*U 2. 38Sfi%»m©xh5 

^ fJ1/7>t -^tHaWH (TMAH) 7K^il:^5IMlS: 

lm J/cm J M 1 0 0mJ/cm 2 l'M$^Tifl^Wf^ofct2: 
5, 2. 1 m J / c m 2 K±CDif it lcm 2 OX* >y h^Hiti 

bfc. 21. 5mJ/cm J Ol3tlT?18 0nm©W^ 

f!t&S£# V»fc K* 4 £ n« t b T*#tt»** *»S^ 0 , 
2. 5mJ/cm 2 K±©I3ti-ei cm 2 0X#y hA^ 

P 2V _^_^^it-^^/J^®^^^ffl ( ' iT - t ™^^^ ,:) ' g 
bfc. *©*S£, 2 5mJ/cm 2 oeitl8 0nraO«I/^-> 
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- (Ml) - (M2) - (Al) - (1) 

m#&a i MpfiM i *=fc^M 2 fc#»-&*j«&**#fc**-r 

$«&M 1, M2 1 0V>1"ft:&>d>fc < t h-? fcBEfctt© 

tSBSYSftS) T?*Stt, iIWl§l~9 9 ; £M, 
&M2$1~9 9^%, $i£3M£Al£0~9 8€;^*tlfT7y* 
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S3* (X) : 

N T / (N C -N 0 +4N F 2 ) £2. 0 (X) 

2. t7y|I^ (2) : 

- (Ml) - (M2-1) - (Al) - (2) 

MM 2 - 1 »J ^-^fcJ»l^#IR«IS**rr 5«jtm 
«JMi4fcMl* A1W3S (1) fclflKT*?), 

M3M&M 1, M2-1*^IKA1 ©V>1" ft}M>&< £ fc-ofcBfeJEJfc 
ttCD^ffiSYSWTS) T^Stl, #ti§#&Ml£l~9 9^%, # 
jMMftM 2 - 1 * 1 ~ 9 9 «S#fiA 1 * 0 ~ 9 8 WXiStt 

3. $7»;SH1W, 5$ (3) : 

- (Ml) - (M2-2) - (Al) - (3) 
(5£<K 

$jt¥&M 2 - 2 U T-^CJ!BJ»«^«»*^*«IJfi*fl[T? 
07y J;tf/*fcttWMfc 1-10 Oi-rJ^^^t^ 

iiffiMl, AlftS (1) trai;7f*D. 

«Jfi*fiM 1 > M 2 - 2 *<ttfA 1 0Wl*na^fc < 1 ^fcBfcJEjfc 
$g#f£M 2-2*1-99 iMftA 1*0-98 t^X-^tT 
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t) i nowm-^m ^mm-^h^n^ww^ i 3 ^© 

5. *MM£M 1 *>*t- h 7 7;^DX5 1 l/>^fctt^ DP b 'J 

6. t7^1^ft©^ 5 - Sfc£ (X2) : 

N T / (N C -N 0 +4N F 2 ) ^1. 50 (X2) 

ommmrct z. t zmttzm&vmmm i gt-n 5 a© wm^ 

8. ^|BX^;^-i®i:bTA r F \s-*f-m%^%Z-tmWltTZ> 
io. iiijiBx*;i^-i&l £ LTSx^gi^-m^t ^ * n t ZftWi tt 
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© V j Ttl^ CI3«©^.» <fc 0 tkfl W v 5 7. b A' * - > £ Mf& Vft & t , 
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FIG. 1(a) 




FIG. 1(d) 
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